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© Process and device for selecting damaged plastic crates. 

© The invention relates to a process and a device to select 
damage specimens from a number of crates. 

By subjecting the crates in the device to a given amount 
of deflection and comparing the force required with a 
maximum limiting value, any crates requiring less than the 
said limiting value can be rejected. The process can be fully 
automated. 
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PROCESS AND DEVICE FOR SELECTING DAMAGED PLASTIC CRATES 

The invention relates to a process and a device for selecting 
damaged specimens from a number of plastic crates presented. 

In use, plastic crates will eventually show damage which makes 
them unsuitable for further use. This is true particularly of damage 
causing the mechanical strength of the crate to decline, owing to which 
the crate may collapse when forming part of a pile. The damage may be of 
a mecbanical and/or chemical nature and is often not visually 
perceptible. The latter makes its selection difficult. 

The most frequent chemical damage is cause by UV radiation 
;0 acting upon the plastic material when the crates are exposed to sunlicht. 
On plastics UV radiation has a brittling effect. In the material the 
brittleness will cause microcracks imperceptible to the eye, which will 
initiate larger cracks when the material is brought under load. 

The degree to which the crate material iB embrittled at a par- 
15 ticular moment depends on the intensity and the duration of the UV 
radiation to which the crate has been subjected while in circulation. 

The brittleness of a crate increases during service life, and 
as it does so, the mechanical strength decreases, in part because larger 
or smaller cracks have developed in mainly the side walls of the crate. 
10 In the brittleness of the material and in the strength of the crate con- 
nected therewith, great differences are observed between the crates, even 
in batches of the same age. This circumstance makes it impossible, for 
the purpose of selecting damaged crates, to follow a method in which cra- 
tes are taken from circulation on the basis of a certain age as a cri- 
*5 terion of rejection. Such a method is economically and technically not 
justified, because on the one side usable crates will be rejected and on 
the other side crates with too small a mechanical strength will remain in 
circulation, which will result in unsafe conditions. 

It has already been suggested (see German Auslegeschrif t 29 22 
30 535) to determine the mechanical strength of plastic crates by performing 
bending tests on the gripping edges. The criterion of rejection in this 
process is the cracking of the edge at a certain deflection. The disad- 
vantages of this method are that only the cripping edges are tested for 
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strength, that the installation for the performance of the tests occupies 
ouch space besides the crate conveyor, that the time required for the 
testing of the crate is rather long, because, for the purpose of testing, 
the crate must be taken from the conveyor, and that eventually the 
5 strength of the crate must be judged visually. 

4 

Now, the aim of the invention is to supply a process for 
selecting damaged specimens from a number of plastic crates presented,' 
which process doe6 not show the said disadvantages. 

This is achieved in that the empty crates are passed, on a 

10 conveyor, through a measuring station in which each crate is subjected 
to one or more bending tests, in which process a certain deflection 
is permitted, the forces required for these bending tests are measured 
and a crate is regarded as rejected if one or more of the measured 
values is below a given limiting value. 

^5 During the bending tests the crates can be subjected as a whole 

to a particular deflection. The expression f as a whole 1 is to be under- 
stood here to mean that not only a particular part of the crate - for 
instance the gripping edge - is subjected to the bending, but that prac- 
tically every part is involved therein and contributes to determining the 

20 force required for it. 

Such a bending test may consist in that the standing walls of 
the crate are supported in the middle at the bottom and vertical downward 
forces are exerted on the four corner points of the crate, owing to which 
the corner ribs of the crate are moved down. All side walls, the bottom 

25 and also the partitions, if any, are thus affected by the deformation 
which occurs. This test will hereinafter be referred to as; single 
crosswise bending test. 

Another process is first to support the first pair of opposite 
crate walls in the middle at the bottom and to exert vertical downward 

30 forces on the second pair of opposite crate walls, upon which, as the 

second test, the second pair of opposite crate walls are supported at the 
bottom and vertical downward forces are exerted on the first pair. This 
test will hereinafter as a whole be referred to as: double crosswise 
bending test. 

35 A process preferably applied according to the invention in the 

testing of a crate as a whole also consists of two part tests. In the 
one test the first pair of diagonally opposite corner ribs are supported 
at the bottom and on the second pair a vertical force is exerted in down- 
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ward direction. In the other test the second pair of diagonally opposite 
corner ribs are supported and on the first pair a vertical downward force 
is exerted. This test will be referred to hereinafter as: diagonal 
bending test. The advantage of this process in that in this process two 
successive corner ribs will be shifted vertically in respect of each 
other from their original positions into the one as well as the other 
direction. In applying this process the walls of the crate will be tested 
in two directions. 

By testing the crate as a whole, particularly when it is suc- 
cessively bent, as in the diagonal bending test, into two directions, the 
measured values of the forces required for it will give an objective 
reasonable overall picture of the strength of the crate. 

Another way of getting a complete picture of the condition of 
the crate with respect to aging is offered by a preferred mode of reali- 
zation of the process according to the invention, in which one or more 
crate wall section are subject to a frame punch bending test. The 'crate 
wall 1 is understood here to include the vertical side walls as well as 
the bottom of the crate. By a frame-punch bending test is meant a bending 
test in which a section of the wall is supported by a frame on one Bide 
and the wall section enclosed in the frame is bent with the aid of. a 
punch on the other side of the crate wall, in such a way that the punch, 
which is perpendicular to the plane of the frame, is moved in the direc- 
tion of the frame until a certain deflection of the crate wall has been 
attained. 

• 

It is to be preferred to choose the positions of the frame and 
the punch in such a way that the frame is on the outside of the crate 
wall and the punch exerts pressure from the inside, for it has appeared 
that in many cases the outer face of the wall suffers most from the aging 
process and will show the greatest amount of microcracks, which means 
that when in the tests the wall sections are bend outwards as stated, the 
measurements offer the truest picture of the aging progress. 

The amount of deflection applied in the bending tests is chosen 
to be lower than the amount of a deflection which would bring the crate 
material of an undamaged new crate beyond its linear elastic range, in 
other words would result in permanent deformation of the crate. The force 
required to bring a crate damaged, for instance, by cracking to a certain 
deflection is, from the start, always below the. force required for it 
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with a new crate. So by measuring and comparing forces a conclusion can 
be drawn about the degree of damage of a crate. 

The limiting value below which the force causing is given 
deflection and leading to rejection of the crate should remain can easily 

5 be determined in a single visual test. This limiting value usually dif- 
fers for each crate design and/or plastic. 

The process according to the invention will herein after be 
elucidated by means of a typical embodiment of the device according to 
the invention shown in the drawing. 

IQ In the drawing 

Fig. 1 gives a top view of a device according to the invention, 

Fig- 2 a side view of the device of fig. 1 and 

pig. 3 a perspective view of a corner holding piece. 

Fig- 4 a device for the realization of a frame-punch bending test. 

15 Fig. 1 gives a diagrammatic top view of a device according to 

the invention. Conveyor 1» by means of which empty crates 2 are passed 
through measuring station 3, may consist of a roller track of which a few 
rollers are indicated with 4. The empty crates are guided with guide pla- 
tes 5 so as to De fe< * to measuring station 3 in a correct position. 

20 Measuring station 3 comprises upper pusher units 6 mounted over the con- 
veyor and lower pusher units 7. For the purpose of performing a diagonal 
bending test, the lower pusher units may consist of four hydraulic cylin- 
ders 8, 9, 10 and 11, which, using their cylinder rods 12, 13, 14 and 15, 
are capable of supporting in pairs, in a suitable manner, above conveyor 

25 surface 18, the diagonally opposite corner ribs of a crate 16 fed to the 
measuring station. The cylinder rods are provided on top with corner 
pieces 17, which are capable of receiving the corners of the crate. A 
perspective view of such a corner piece has been drawn in fig. 3 for 
cylinder 9 with cylinder rod i3. When retracted, the cylinder rods with 

30 corner pieces are flush with or below conveyor surface 18 for the crates. 
For the purpose of performing a diagonal bending test the upper pusher 
units may consist of a beam 19 capable of rotation round a shaft 20 and 
of being rotated into position A or B (see fig. 1). The ends of beam 19 
will always be over two diagonally opposite corner ribs of crate 16. The 

35 upper pusher units may incorporate a piezoelectric pressure sensor 21. 
This pressure sensor, however, may also be fitted in the lower pusher 
units* The distance between units 6 and 7 may be reduced vertically in 
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order to be able to test crate 16 by bending. This reducing of the 
distance can be realized either by means of just the hydraulic pusher 
unitB, but can also be effected by a combination hereof with vertically 
adjustable upper pusher units. 

A diagonal bending test can now be performed as follows. First 
cylinder rods 13 and 14. are extended so far that comer pieces 17 project 
above conveyor surface 18. During itB conveyance the crate to be tested 
will strike against these, upon which cylinder rods 12 and 15 will be 
moved up as well. Subsequently, the crate will be lifted by the four 
10 cylinder rods above conveyor surface 18 to strike against pusher beam 19, 
which will at first be in position A. Cylinder rods 12 and 13 will move 
back again, upon which beam 19 will come down and/or cylinder rods 14 and 
15 will be moved up further, so that the crate will be bent. The force 
required for this bending will be measured by means of pressure sensor 
15 21. After that the bending will be discontinued, cylinder rods 12 and 13 
will be moved up against the crate, upon which the crate, supported by 
the four cylinder rods, will be lowered and beam 19 will be placed in 
position B. The crate will subsequently be subjected to a second bending 
test. After the crate has been pressed againBt the beam again by means of 
20 the four cylinder rods and cylinder rods 14 and 15 have been retracted, 
the vertical distance between the beam and cylinder rods 12 and 13 will 
be reduced. Finally, the crate will be lowered by means of the four 
cylinder rods to the conveyor surface, in which process corner pieces 17 
will be pulled below the conveyor surface so that the crate can pursue 
25 its way on the conveyor. Depending on a rejection signal Bent forth by a 
process computer, the crate will be replaced by a good crate in the 
replacement unit indicated with 22. The replacement unit has a feed 
arrangement 23 for good and a delivery arrangement 24 for rejected 
crates. In the process computer the whole program for the movements of 
30 the upper and lower pusher units can be incorporated. 

Part of a device for the realization of a frame-punch bending 
test is shown in Fig. 4. The conveyor for the supply of crates has been 
left out. In order to lift the crate for a short time during the test, 
equipment as shown in Fig. 2 can be used, by which the crate 16 is lifted 
35 at the four angular points simultaneously by the cylinders 11 (8) and 9 
(10), and in which the pushers 6 have been replaced by one or more of the 
devices shown in Fig. 4. In Fig. 4 the device has two limbs 25 and 26 
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pivoted at 27, which can be moved relative to each other along an 
adjustable distance with the aid of a cylinder operating pneumatically or 
hydraulically. Limb 25 supports at its end a ring-shaped fram 28. 
The end of limb 26 is provided with a pusher in the form of a punch 29 
with a rounded top 30. For the realization of a bending test the tong- 
shaped device is applied to the wall 31 of a crate 32 in such a way that 
the ring 28 is on the outer face of the wall 31, while the punch 29 is 
located on the opposite side of the wall. The two limbs are now brought 
together, the punch thereby penetrating the ring at a certain distance, 
which causes the wall to be locally bent outwards as indicated with 
dotted line 35. 

With the device various parts of the wall can be tested, and it 
is also possible to test several parts simultaneously by applying more 
than one device. 

The pressure required for deflection can be measured with the 
aid of a piezoelectric pressure not included in the drawing, which can 
for instance be incorporated in the punch. 
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CLAIMS 

• Process for selecting damaged specimens from a number of plastic era* 
tes presented, characterized in that the empty crates are passed , on a 
conveyor, through a measuring station in which each crate is subjected 
to one or more bending tests, in which process a certain deflection 
is permitted, the forces required for these bending tests are measured 
and a crate is regarded as rejected if one or more of the measured 
values is below a given limiting value. 

2. Process according to claim I, characterized in that the crates are 
as a whole subjected to a diagonal bending test. 

3. Process according to claim 1, characterized in that the crates are 
as a whole subjected to a single crosswise bending test. 

4. Process according to claim 1, characterized in that the crates are 
as a whole subjected to a double crosswise bending test* 

5. Process according to claim 1, characterized in that the crate wall in 
one or more places is subjected to a frame-punch bending test* 

6. Process according to claim 1 and 5, characterized in that the frame is 
on the outer face of the crate wall. 

7* Process according to any one of claims 1 up to and including 6, 
characterized in that the measured values are fed to a process 
computer, which, after comparison with the limiting value, transmits 
a possible rejection -signal to a crate replacing unit. 

8- Device for carrying out the process according to claim 1 up to and 

including 4, characterized in that the device comprises a conveyor for 
empty crates on which the crates can be moved in standing position on 
a conveyor surface through a measuring station provided with upper 
pusher units mounted above the conveyor surface, lower pusher units 
mounted flush with or below the conveyor surface, means for vertically 
reducing the distance between the upper pusher units and the lover 
pusher units and means for measuring the forces required for the 
bending tests. 

9. Device for the realization of the process according to claims 1,5 and 
6, characterized in that the device comprises a circular frame and a 
punch movable in a direction perpendicular to the plane of the frame, 
the end of the punch directed to the frame being rounded, and sensors 
for measuring the forces required in the bending tests being incor- 
porated in the punch. 
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10. Device according to claim 8 and 9 characterized in that the means for 
measuring the forces required for the bending tests consist of 
piezoelectric pressure sensors. 
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